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Sintered Electrode for Discharge Lamps 

CLAIM(S) 

1) A conductive sintered electrode for a discharge lamp that is 
manufactured by dispersing a conductive fiber stable at a high 
temperature in emitter substance. 

2) A sintered electrode for a discharge lamp, as cited in Claim 1, 
wherein the conductive fiber is one selected out of a tungsten 
whisker, a tungsten carbide whisker, and a carbon fiber. 

3) A sintered electrode for a discharge lamp, as cited in Claim lor 
Claim 2, wherein the emitter substance is at least one of the oxide 
and peroxide of alkali rare earth metal. 

4) A sintered electrode for a discharge lamp, as cited in Claim 1 - 
Claim 3, wherein the mixing ratio of the conductive fiber relative 
to the emitter substance is 20 - 50 weight%. 



DETAILED DESCRIPTION OF THE INVENTION 
(0001) 

(Field of Industrial Application) 

The present invention pertains to a sintered electrode for a discharge 
lamp, such as a fluorescent lamp. 

As an electrode for a discharge lamp, as shown in Fig. 1(a), (b), there 
is a well-known one, which is prepared by filling emitter substance 2 in 
metal pot 1 having lead 3 or by filling emitter substance 2 in coil 1 ' 
followed by sintering. The sintered electrode of this type has an advantage 
of a long useful life for its having much emitter substance than an electrode 
in which the emitter substance is coated on the surface of a tungsten 
filament, like that used in general households. On the other hand, it has a 
drawback of poor electron discharge efficiency for the emitter layer being so 
thick. 

In addition, since a hot spot tends to be generated in the section 
having low potential, it is generated in the surface near the metal pot 1 , 
which works as a good conductor in the beginning. But, supply of 
thermionic from this section is reduced with time. As a result, the hot spot 
gradually moves to the central section. In such a case, electric resistance is 
increased by the distance from the metal pot 1 , negatively impacting on the 



electron discharge. For example, with the emitter substance for a 
fluorescent lamp, such as barium oxide, strontium oxide, or potassium 
oxide, electrical conduction is excellent while the thermionic is emitted by 
being heated at a temperature higher than 900 - 1,000°, but at a temperature 
lower than this level, the resistance increases and a current flowing in the 
emitter is reduced, reducing the Joule heat generation. Therefore, the 
temperature of the hot spot increasingly becomes lower, dropping the 
thermionic emission efficiency. To improve these problems, a highly 
conductive metal particles are dispersed in the emitter substance and 
sintered in some cases. But the electric resistance is not reduced enough, so 
a satisfactory effect cannot be accomplished. 

The present invention was produced taking the aforementioned 
problems into consideration, and attempts to present a sintered electrode 
which has a long useful life and whose thermionic emission does not drop. 

The sintered electrode for a discharge lamp of the present invention 
has conductivity and is manufactured by dispersing in the emitter substance 
a conductive fiber stable at a high temperature. 

As to the emitter substance used for this sintered electrode, oxide or 
peroxide of alkali rare earth metals, such as barium, strontium, and calcium, 
is generally known. 



As to the conductive fiber, for example, tungsten, whisker, tungsten 
carbide whisker, or carbon fiber is used by itself or in combination. In this 
case, it is preferred to use the conductive fiber, which has low steam 
pressure and does not easily react to the sealed substance, such as a 
mercury. A proper thickness of the fiber is some microns - some tens [any 
number between 10-90] microns, which is very thin. 

This conductive fiber is cut into a proper length (preferably some 
millimeters - some tens millimeters) and mixed in the emitter substance, 
and sintered. In this case, the conductive fiber needs to be dispersed evenly 
in the emitter substance. The mixing ratio of the conductive fiber relative to 
the emitter substance needs not be specified, but preferably 1 0 weight% or 
higher, more preferably, 20-50 weight% taking into account the negative 
electrode drop voltage and defective emitter substance. 

As explained above, the sintered electrode for a discharge lamp is 
characterized in that it has conductivity and is made by dispersing 
conductive fiber stable at a high temperature in the emitter substance. 
Therefore, an excellent conduction path is created in the emitter substance, 
so the thermionic emission can be preserved at a high level. In this case, 
even if the conductive fibers are not contacting with each other, the electric 
resistance drops dramatically relative to the one in which metal particles are 



X* 

dispersed in the emitter substance. The conductive fiber dispersed in the 
emitter substance functions as the reinforcing fiber to prevent the defect of 
the emitter substance, contributing to a long useful life of the electrode. 
(Embodiment Example and Comparative Example) 

As shown in Fig. 2, the sintered electrode, in which conductive fiber 4 
is dispersed in the emitter substance 2, was manufactured, and its 
performance was examined. The metal pot 1 used was made of iron, and 
had inner diameter Do = 5. 0 mm and height H = 5.5 mm, which meets the 
EIAJ standard TC-7. Nearly 70 mg of emitter substance (Ba0 2 ) and 
conductive fiber (tungsten whisker, tungsten carbide whisker or carbon 
fiber) were mixed at different ratios and injected into this metal pot 1, and 
sintered at nearly 1 ,000 °C, to make the electrode (embodiment example) for 
a fluorescent lamp (FL-15W). The comparative examples were prepared by 
using the same method except that the conductive fiber was not mixed, and 
by a market-purchased one. Table 1 shows result of examining the emitter 
defect status and negative electrode drop voltage of the produced products. 
Table 2 shows the negative electrode drop voltage after the lamp was used 
for 30,000 hours. The lighting test shown in Table 2 was conducted by 
lighting for 2.5 hours and turning off for 0.5 hours. 



5 



Table 1 



No. 


Emitter 
substance 


Conductive 
fiber* 


Conductive fiber 
mixing ratio (to 
emitter 
substance) 

WCIglll /O 


Negative 
electrode drop 
voltage (V) 


Emitter 
defect** 


Embodiment 1 


BaU 2 




Tungsten 

whisker 


i n 

1 U 


17-18 
1 / - I o 


o 


Embodiment 2 




Same as above 


Same as above 


ZO 


M- 1 7 


o 


Embodiment 3 


Same as above 


Same as above 


50 


15-17 


o 


Embodiment 4 


Same as above 


Same as above 


/J 


17 1 ft 
1 /- 1 o 




Embodiment 5 


Same as above 


Tungsten carbide 
whisker 


20 


15-17 


O 


Embodiment 6 


Same as above 


Same as above 


50 


15-17 


0 


Embodiment 7 


Same as above 


Same as above 


75 


17-18 


O 


Embodiment 8 


Same as above 


Carbon fiber 


20 


15-17 


0 


Embodiment 9 


Same as above 


Same as above 


50 


15-17 


0 


Embodiment 10 


Same as above 


Same as above 


75 


17-18 


0 


Comparative 
example 1 


Same as above 






20 


X 


Comparative 
example 2 


Market purchased 15 W fluorescent 
lamp (Ba, Sr, Ca)0 




13-15 


X 



Note: * indicates that the thickness of the conductive fiber is some microns 
- some tens microns. 

** indicates the remaining amount of emitter after the equipment was 
removed 1,000 times. 

O: 90% or more of the initial emitter amount. 

O: 80 - 90% or more of the initial emitter amount. 

X: 80% or less of the initial emitter amount. 



Table 2 



No. 


Negative drop voltage (V) 


State 


Embodiment example 2 


15- 17 


Stable discharge 


Embodiment example 5 


15-17 


Stable discharge 


Embodiment example 8 


15-17 


Stable discharge 


Comparative example 1 


20-25 


Unstable discharge 


Comparative example 2 


20-25 


Short circuit after 120,000 hours 



As is evident from Table 1 and Table 2, with the sintered electrode of 



the present invention, the negative drop voltage change did not occur when 
the position of the hot spot changed in the lighting test. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 (a), (b) show an appearance of the prior art sintered electrode. 
Fig. 2 shows a cut-away view of one example of the sintered electrode of 
the present invention. 

1 . metal pot 
1\ Coil 

2. emitter substance 

3. lead 

4. conductive fiber 
Translations 
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